Proteomic analysis of the cyanobacterium Anabaena sp. strain PCC7120 with two-dimensional gel electrophoresis and amino-terminal sequencing.
A protein-gene linkage map of the cyanobacterium Anabaena sp. strain PCC7120 was successfully constructed for 123 relatively abundant proteins. The total proteins extracted from the cell were resolved by two-dimensional electrophoresis, and the amino-terminal sequences of the protein spots were determined. By comparing the determined amino-terminal sequences with the entire genome sequence, the putative translation initiation sites of 87 genes were successfully assigned on the genome. The elucidated sequence features surrounding the translation initiation sites were as follows: (1) GTG and TTG in addition to the ATG were used as rare initiation codons; (2) the core sequences (GAGG, GGAG and AGGA) of the Shine-Dalgarno sequence were identified in the appropriate position preceding the 51 initiation sites (58.6%); (3) the nucleotides at the two regions, from -35 to -33, and from -19 to -17 (relative to the first nucleotide in the initiation codon) were preferentially adenines or thymines; (4) the nucleotides at the region from -14 to -8 were preferentially purines; (5) the nucleotide at position -1 was biased towards non-guanine (96.6%); (6) the nucleotide at the position +5 was preferentially cytosine (63.2%). It was evident that removal of the translation initiator methionine was dependent on the side-chain bulkiness of the penultimate amino acid residue. The predicted putative signal peptide sequences were also indicated. Besides confirming the existence of many predicted proteins, the data will serve as a starting point for the study of signals important in post-translational processing and nucleotide sequences important in the initiation of translation.